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MULTIPLE FLAME TORCH APPARATUS 



BACKGROUND OF THE INVENTION 

This invention relates to a torch thai is especially adapted 
for use in heating and soldering operations in very tight 
spaces, for example heating pipes or other tubular members 
and more particularly to the torch tip used with a torch body. 

Problems have been encountered in performing soldering 
or other heating operations, for example, in the installation 
and repair of air conditioning and refrigeration equipment. 
At times the repair has to be made wherein tubing is located 
in corners or other areas which are difficult to access with 
single or two flame torch tips or where the operator can not 
move to * position to sec a part of the tubular member that 
is opposite the operator. 

In order to overcome problems such as the above, this 
Invention has been made. 

SUMMARY OF THE INVENTION 

The torch includes a torch body that mounts a torch tip 
having a tip stem mounted to the torch body and an arcuaiely 
shaped tip head that advantageously extends through an 
angle of about 245° to 280°. The head tip has a plurality of 
outlet orifices, advantageously three, that are substantial 
equally angularly spaced from one another and are inwardly 
directed to open toward a central location. 

One of the objects of this invention is provide a new and 
novel torch apparatus for soldering pipes and the like, 
particularly such members that are located in cramped 
quarters. Another object of this invention is to provide a new 
and novel torch tip for heating substantially the entire outer 
peripheral surface of a tubular member at the same time, 
including the side that is not visible when in cramped 
quarters. A further object of this invention is to provide a 
new and novel torch tip to focus concentrated heat directly 
at a tubular metal member with minimal residual flame and 
to minimize the chance of burning surrounding components 
and cabinetry. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a somewhat perspective view of a torch with the 
tip of this invention in position for heating a metal tubular 
member; 

FIG. 2 is an enlarged longitudinal cross sectional view of 
a torch together with a side view of the torch tip heating a 
tubular member with longitudinal intermediate parts of the 
torch being broken away, the oxygen conduit and oxygen 
valve assembly being di a grammatically shown and a part of 
the tip head being shown in cross section; 

FIG. 3 is a transverse cross sectional view of the torch that 
is generally taken along the line and in the direction of the 
arrows 3 — 3 of FIG. 2; and 

FIG. 4 is an end view of the torch tip that is generally 
taken along the line and in the direction of the arrows 4 — 4 
of FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the drawings, the torch body, generally 
designated 11. includes a longitudinally elongated tubular 
handle or housing 14 which at its rear end mounts a torch 
butt 13 and at its opposite rear end mounts a torch head 12. 
Mounted to the torch butt and torch head arc a fuel gas 
conduit 17 and an air or oxygen conduit 18 to extend within 



the housing 12 and rearwardly of the torch butt. Hoses 28. 

29 arc connectable to the rear ends of the conduiu 17. 18 for 
fluidly cod dc cling the conduits to sources of supply (not 
shown) of pressurized fuel gas (for example acetylene) and 
oxygen (or air) respectively. 

A fuel gas control valve assembly 19 is mounted to the 
torch head for adjustably controlling the flow of fuel gas 
from the conduit 17 to the inlet end of the fuel gas passage- 
way 22 in the head 12 and through the fuel gas passageway 
22 to the head bore 24 in a conventional manner. Similarly, 
an oxygen control valve assembly 20 is mounted to the torch 
head for adjustably controlling the flow of oxygen from the 
conduit 18 to the inlet end of the oxygen passageway 23 in 
the head 12 and through the oxygen passageway and to the 
head bore 24 in a conventional manner. A nozzle 25 is 
provided in the head bore 24 to have oxygen and fuel gas 
from the passages 23. 22 flow therethrough to the tip adaptor 
27 which is threaded in the front end of the head bore. Since 
the structure of the torch body may be the same as that 
described in U.S. Pal. No. 3.279.701 to Falk ct ai which is 
incorporated herein by reference, for the most part the 
structure of the torch body 11 will not be further described. 
However, it is to be understood that other conventional torch 
bodies can be used in conjunction with the torch tip. 
generally designated 10, of this invention. 

The torch tip 10 includes a longitudinally elongated 
tubular stem 30 which at its rear end mounts a compression 
sleeve 31 that is abutable against the wall defining the front 
end portion of the adaptor bore 32. A nut 33 is provided on 
the tubular stem for being threaded to (he tip adaptor to 
retain the compression sleeve in abutting relationship to the 
tip adaptor in the desired angular relationship with the 
adaptor bore in fluid communication with the stem bore 34. 
By loosening the nut. the torch tip can be rotated relative to 
the tip adaptor about the central axis C — C of the tip stem 

30 and then retained in the adjusted rotated position by 
tightening the tip nut. 

The torch tip also includes a tip head 37 which is arcuately 
curved through an angle of at least about 240° and advan- 
tageously about 245° to 280*. Advantageously, as seen from 
the side (FIG. 2). the tip head is arcuately curved (nearly 
circumfercntiaiiy) throughout its arcuate length. The tip 
head along its arcuate length is tubular from closely adjacent 
to one closed terminal end 38 to closely adjacent to its 
angularly opposite closed terminal end 39. and in transverse 
cross section may be circular. Further, the tip head has a 
plurality of outlet orifices open to passage 40 and toward a 
common point 45. preferably there being three orifices 41. 
42. 43 respectively with orifice 41 being closely adjacent to 
tip end 38 and orifice 43 closely adjacent to tip end 39. For 
convenience, the surface 40B through which the orifices 
open toward point 45 will be referred to as the "angularly 
inner peripheral" surface in that it is most closely adjacent 
to point 45 while the opposite surface 40A will be referred 
to as the "angularly outer peripheral" surface. If the tip has 
three orifices, the orifices are advantageously spaced from 
one another by an angle of at least about 100° and preferably 
the orifices are equally angularly spaced (120° relative to 
one another) relative to point 45 and of the same linear 
spacing from said point. However, if more than three orifices 
arc provided, the angular spacing would be less, but it would 
be desirable that the angular spacing be equal other than 
between the two orifices that arc most closely adjacent to 
adjacent the tip head closed ends. The tip stem is joined to 
the outer peripheral surface of the tip head to have the stem 
passage outlet end open to the head passageway 40. With a 
three orifice tip 10. advantageously the central axis C — C of 



the lip stem intersects the tip head about midway angularly 
between orifices 42, 43 and also intersects orifice 41 or 
extends very closely adjacent thereto. Further, the axis C — C 
passes through or is very closely adjacent to the point 45. 

Trie torch tip is made of a rigid metal tit at retains it shape 
during normal use. Advantageously the tip stem is made of 
stainless steel and the lip head is made of copper, the 
stainless steel stem providing the desired strength and iso- 
lating the head from the torch head and handle during 
operation. Further, the minimum linear spacing between the 
tip ends 38. 39 is larger than the outer diameter of the tubular 
member 47 or joint of two tubular sections that are to be 
joined, for example by soldering, or otherwise heated while 
performing a maintenance operation. 

In using the torch, it may be moved relative to the tubular 
member 47 that is to be soldered or otherwise heated such 
that the tip head ends 38. 39 pass on diametrically opposite 
sides of the tubular member to a position that the central axis 
of the tubular member (pipe) extends through or is closely 
adjacent to the common point 45 of the tip head such as 
shown in FIGS. 1 and 2. At this time, the tip provides three 
flames to substantially completely surround the tubing 47. In 
being used to solder two tubular sections together, the joint 
is heated evenly and minimizes cold spots, which in turn 
aids in providing complete and evenly soldered joints. The 
Up produces flames that converge directly on the tubular 
member and thereby makes efficient use of heat energy 
produced while there is minimal residual flame that could 
burn surrounding structure or components. Further, since the 
flames substantially surround the tubular member, the side 
of the tubular member opposite the operator can be easily 
heated even though the back side of the tubing is located in 
a corner or in other areas where it is difficult to access with 
single or two flame tips. 

Even though the tip head has been described as having 
three orifices, it ts to be understood it may be provided with 
more orifices that arc substantially equally angularly spaced 
from one another along the head's arcuate length and of 
substantially die same linear spacing from a common point 
45. Further, a conventional flexible tip extension may be 
connected between the tip and the tip adaptor. 

As. an example of the invention, but not otherwise as a 
limitation thereon, with a tip usable for soldering pipes of Va 
to V* outer diameter, the minimum linear spacing of the tip 
head ends (gap) would be about I'/ia inches and the flame at 
each orifice would produce a flame at an angle away from 
the cutting plane of the circular section of the tip. at an angle 
of about 20 to 35 degrees. This keeps the flame from 
overheating the lip while it is soldering the pipe. The tip 
orifices are about 0.020 to 0.030 inches in diameter. For 
larger diameter tubes, there would be provided a tip head 
having its orifices at a greater minimum spacing from point 
45 and advantageously would have more than three orifices, 
would be a greater arcuate length and a greater linear 
spacing between terminal ends 38. 39 than that used for 
soldering pipes of V% inch outer diameters. 

What is claimed is: 

1. A torch comprising a torch head having an oxygen 
passageway and a fuel gas passageway formed therein, each 
passageway having an inlet, a torch handle connected to the 
torch head and having a fluid conduit for each passageway 
in fluid communication with the respective inlet, oxygen 
control means mountable on the torch head to extend into the 
oxygen passageway for selectively blocking die flow there- 
through and adjustably controlling the rate of flow 
therethrough, fuel gas control means mountable on the torch 
head to extend into die fuel gas passageway for selectively 
blocking die flow therethrough and adjustably controlling 
the rate of flow therethrough, a torch tip. and means for 
attaching the torch tip to the torch head and cooperating with 



the torch head to place the torch tip in fluid communication 
with said fuel gas and oxygen passageways, said torch tip 
including a tip stem having an inlet end in fluid communi- 
cation with said fuel gas and oxygen passageways and an 
outlet end and a tip head joined to the tip outlet end in fluid 
communication with the tip outlet end and extending angu- 
larly through an angle of at least about 240°. said tip head 
having at least a first, a second and a third outlet orifice, the 
orifices being angularly spaced from one another and open- 
ing toward a common point. 

2. The torch of claim 1 wherein the orifices are spaced by 
an angle of at least 100°. 

3. Hie torch of claim 1 wherein the outlet orifices are 
substantially equally angularly spaced from one another 

4. The torch of claim 1 wherein the tip head is of an 
elongated length, has opposite first and second closed ends 
and is arcuately curve along its length between its closed 
ends, the first orifice is located adjacent the tip head first end 
and the second orifice is located adjacent the tip head second 
end. 

5. The torch of claim 4 wherein the third orifice is about 
midway angularly between the first and second orifices and 
is angularly spaced from each of the first and second orifices 
by an angle of about 120°. 

6. The torch of claim 5 wherein each of the orifices is of 
substantially equal linear spacing from said point and the tip 
head extends arcuately through an angle of less than about 
280°. 

7. The torch of claim 6 wherein the tip head has an 
angularly inner peripheral surface having the orifices open- 
ing therethrough and an angularly outer peripheral surface 
more remote from said point than the angularly inner 
peripheral surface, the tip stem is joined to an angularly 
outer peripheral surface and has a central axis of elongation 
that extends through said point. 

8. The torch of claim 7 wherein the tip stem is joined to 
the tip head angularly about midway between the first and 
the third orifices. 

9. A torch tip adapted for use with a fuel gas torch to heat 
or solder a metal structure such as tubular members, com- 
prising an elongated tip stem having an inlet end and an 
outlet end and an elongated tubular head arcuately curved 
about a common point and spaced therefrom, said tip head 
being of an arcuate length to extend angularly through an 
angle of at least about 245° relative to said point and having 
first and second closed ends and a fluid passageway extend- 
ing between the closed ends, said tip head having an 
angularly inner peripheral surface and an angularly outer 
peripheral surface more remotely spaced from i»aid point 
aloug its length than the angularly inner peripheral surface, 
said inner peripheral surface having several outlet orifice 
opening therethrough toward said common point and to the 
tip head passageway and being substantially equally angu- 
larly spaced from one another, the lip stem having a pas- 
sageway extending from the stem inlet end and opening to 
the tip head passageway. 

10. The torch tip of claim 9 wherein the orifices include 
a first orifice adjacent to the first head end. a second orifice 
adjacent to the second head end and a third orifice angularly 
about midway between the first and second orifices. 

11. The torch tip of claim 10 wherein the tip stem has a 
central axis of elongation that extends through said point and 
extends angularly away from said point about midway 
between the first and third orifices. 

12. The torch tip of claim 10 wherein the third orifice 
angularly is spaced about 120 degrees from each of the first 
and second orifices and the torch head extends angularly 
through an angle less than about 280°. 



13. A torch, comprising; 
^ a torch head having a fuel gas passageway provided 

therein ; 

W a torch handle connected to said torch head and hav - 

W inq a fuel gas conduit provided therein and connected to said 

W fuel gas passageway of said torch head for providing fuel gas to 

Q said fuel gas passageway; 

fy fuel gas control means mounted upon said torch head 

=■0 and operatively associated with said fuel gas passageway pro- 

vided within said torch head for selectively controlling the 
rate of flow of said fuel gas through said fuel gas passageway 
provided within said torch head? 
a torch tip; and 

means for mounting said torch tip upon said torch head 
such that said torch tip is disposed in fluidic communication 
with said fuel gas passageway of said torch head; 

said torch tip comprising a tip head having a substan- 
tially arcuate configuration, extending through an angular ex- 
tent of at least substantially 240 ° -, and having at least three 
flame outlet orifices which a re substantially eguiangularly 
spaced with respect to each other t hrou ghout said at least sub- 
stantially 240 ° - angular extent of said torch head and which open 
toward a common point. 



14, The torch as set forth in Claim 13, wherein: 



said substantially arcuate tip head has a substan- 
tially arcuate inner peripheral surface and a substantially arc- 
uate outer peripheral surface more remote from said common point 
than said substantially arcuate inner peripheral surface; and 

said at least three flame outlet orifices are sub- 
stantially defined upon said substantially arcuate inner periph- 
eral surface of said tip head. 



15. The torch as set forth in Claim 13, further comprising: 

an oxygen passageway defined within said torch head; 
an oxygen conduit provided within said tor ch handle 
and fluidically connected to said oxygen passageway defined 
within said torch head for providing oxygen to said oxygen pass- 
ageway? and 

oxygen control means mounted upon said torch head and 
ope ratively associated with said oxygen passageway provided 
within said torch head for selectively controlling the rate of 
flow of said oxygen through said oxygen passageway provided 
within said torch head. 



16. A torch, comprising; 

a torch head having a fuel gas passageway provided 

therein ? 



i 



a to roll handle connected to said torch bead and hav- 
ing a fuel gas conduit provided therein and connected to said 
fuel gas passageway of said torch head for providing fuel gas to 
said fuel gas passageway? 

fuel gas control means mounted upon said torch head 
and operatively associated with said fuel gas passageway pro- 
vided within said torch head for selectively ! controlling the 
rate of flow of said fuel gas through said fuel gas passageway 
provided within said torch head: 

a torch tip; and 

means for mounting said torch tip upon said torch head 
such that said torch tip is disposed in fluidic communication 
with said fuel gas passageway of said torch head; 

said torch tip comprising a tip head having a substan- 
tially arcuate configuration and having at least three flame 
outlet orifices which are substantially eguiangular ly spaced 
with respect to each other throughout said arcuate extent of 
said tip head and which open toward a common point, said sub- 
stantially arcuate tip head being disposed within a plane so as 
to in effect define a substantially planar member, and said at 
least three flame outlet orifices are defined within said sub- 
stantially arcuate tip head such that said at least three flame 
outlet orifices project flames outwardly therefrom at a prede: 
termined angle with respect to the plane within which said sub- 
stantially planar tip head member is disposed. 



17 .The torch as set forth in Claim 16, wherein: 

said predetermined angle at which said flam es are 
projected outwardly from said at least three flame outlet ori- 
fices, with respect to said plane within which said substantial- 
ly planar tip head is disposed, is within the range of 20-35 °- . 



18. The torch as set forth in Claim 16, further comprising; 

an oxygen passageway defined within said torch head; 

an oxygen conduit provided with in said torch handle 
and f luidicallv connected to said oxygen passageway defined 
within said torch head for providing oxygen to said oxygen pass- 
ageway; and 

oxygen control means mounted upon said torch head and 
operatively associated with said oxygen passageway provided 
within said torch head for selectively controlling the rate of 
flow of said oxygen through said oxygen passageway provided 
within said torch head. 



19^ The torch as set forth in Claim 16, wherein: 



said substantially arcuate tip head has an angular 



extent of at le ast subst antially 240 °-. 



20, A torch tip for use with a fuel gas torch for heating tubu- 
lar members, comprising: 

a tip stem having a first end for connection to a 
torch head of a fuel gas torch ; and 

t 

a tip head connected to a 1 second end of said tip 

; i i 

stem, 

said tip head comprising a substantially arcuate tub- 
ular member, extending through an angular extent of at least 
substantially 240°- about an axis and radially spaced therefrom, 
and haying at least three flame outlet orifices which are sub- 
stantially eguiangularly spaced with respect to each other 
throughout said at least 240 ° - angular extent of said arcuate tip 
head and which open toward a common point disposed upon said ax - 
is* 

21 . The torch tip as set forth in Claim 20, wherein: 

said substantially arcuate tip head has a substan- 
tially arcuate inner peripheral surface and a substantially arc- 
uate outer peripheral surface more remote from said common point 
than said substantially arcuate inner peripheral surface; and 

said at least three flame outlet orifices are sub- 
stantially defined upon said substantially arcuate inner periph- 
eral surface of said tip head. 



22. The torch tip as set forth in Claim 20, wherein: 



said at least three flame outlet orifices of said tip 
lie ad comprise a first orifice disposed adjacent to a first end 
of said tip head, a second orifice disposed adjacent to a second 
end of said tip head, and a third orifice interposed substan- 
tially midway between said first and second orifices, 

| 

i 

23, A torch tip for use with a fuel gas torch for heating tubu- 
lar members, comprising; 

a tip stem having a first end for connection to a 
torch head of a fuel gas torch? and 

a tip head connected to a second end of said tip 

stem, 

said tip head comprising a substantially arcuate tub- 
ular member f extending about an axis and radially spaced there- 
from, and having at least three flame outlet orifices which are 
substantially equiangular ly spaced with respect to each other 
throughout said arcuate extent of said tip head and which open 
toward a common point disposed upon said axis, said substantial- 
ly arcuate tip head being disposed within a plane so as to in 
effect define a substantially fplanar member, and said at least 
three flame outlet orifices are defined within said substantial- 
ly arcuate tip head such that said at least three flame outlet 
orifices project flames outwardly therefrom toward said common 
point and at a predetermined angle with respect to said plane 
within which said substantially planar tip head member is dis- 
posed . 



24. The torch tip as set forth in Claim 23, wherein: 

said predetermined angle at which said flames are 
projected outwardly from said at least three flame outlet ori- 
fices, toward said common point, and with respect to said plane 
within which said substantially planar tip head is disposed, is 
within the ranoe of 20-3 5°-. 

25. The torch as set forth in Claim 23 f wherein; 

said substantially arcuate tip head has an anqular 
extent of at least substantially 240 °:. 

26. The torch tip as set forth in Claim 23, wherein: 

said at least three flame outlet orifices of said tip 
head comprise a first orifice disposed adjacent to a first end 
of said tip head, a second orifice disposed adjacent to a second 
end of said tip head, and a third orifice interposed substan- 
tial ly midway between said first and second orifices. 
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